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Inca: A novel regulator of cytoarchitecture and gene expression in
vertebrate development
Thomas D. Sargent, Ting Luo, Yanhua Xu
Laboratory of Molecular Genetics, NICHD, NIH, Bethesda MD, USA
We used induction of gene expression in Xenopus ectoderm by the
transcription factor TFAP2a as a molecular tool to identify novel
components of neural crest (NC) migration and differentiation. The
Inca gene (induced in neural crest by AP2), isolated in this screen, has
no homology to any other known protein, but is conserved in
vertebrate genomes. Inca is expressed predominantly in NC and
notochord at gastrula/neurula stages. Knockdown of Inca in frog and
ﬁsh disrupts terminal differentiation of craniofacial cartilage, and also
inhibits mesodermal convergent extension movements. Inca binds to
the p21-activated kinase PAK4 and inhibits catalytic activity. Stable
Inca expression in NIH3T3 cells leads to activation of Rho and
assembly of actin stress ﬁbers, and also strongly inhibits tubulin
acetylation and enhances cell migration. Deletion of a conserved 35-
amino acid domain from Inca results in a gain-of-function over-
expression phenotype in Xenopus in which the p42/MAPK signaling
cascade is stably activated, leading to the induction of mesoderm in
animal caps. The mechanism of this is unknown at present, but
probably is not mediated exclusively by PAK4 since the deletion can no
longer bind to this kinase. Knockdown of Inca in Xenopus NC partially
inhibited the expression of at least two genes involved in craniofacial
development, Dlx2 and Sox9, suggesting that the morphant cartilage
phenotype might be due to an effect on gene expression mediated by
MAPK. Thus Inca appears to be part of a novel signaling complex
controlling both cytoarchitecture and gene expression in NC and
mesoderm development.
doi:10.1016/j.ydbio.2008.05.206
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Fast1 functions as a transcriptional switch for nodal signaling in
Xenopus mesodermal development
Aaron Steiner *, Christine Reid *, Sergey Yaklichkin, Qun Lu,
Shouwen Wang, Morgan Hennessy, Daniel S. Kessler
Department of Cell and Developmental Biology, University of
Pennsylvania, Philadelphia, PA, USA
Nodal signals are essential for the development of embryonic
mesoderm and endoderm in vertebrate embryos. Fast1 (FoxH1)
mediates the transcriptional response to Nodal signals in complex
with Smad2/4 to activate Nodal targets and Nodal autoregulation. We
identiﬁed a novel function for Fast1 as a transcriptional switch for the
Nodal pathway. A conserved EH1 Groucho interaction motif is present
in all Fast1 orthologs that mediates the physical and functional
interaction of Fast1 with Grg4. In Fast1 reporter assays, Grg4 and Grg5
inhibit or enhance transcription, respectively. In animal explants, Grg4
inhibits mesoderm induction by Nodal, as well as Nodal autoregula-
tion. Grg5, a natural dominant inhibitor of Groucho function, induces
Nodal expression and mesoderm induction, suggesting that Groucho-
dependent repression is required to silence the Nodal pathway in the
animal domain. Chromatin immunoprecipitation analyses conﬁrm
that Fast1 recruits Groucho corepressors to Nodal transcriptional
regulatory elements, and that Nodal signals activate the recruitment
of Smad2 and displacement of Grg4. Fast1–Grg4 was also shown to
negatively regulate endogenous Nodal expression in the vegetal
domain, while a mutant form of Fast1 that does not recruit Grg4 fails
to repress. The data suggest that a Fast1–Grg4 complex silences Nodal
transcription in the absence of Nodal signaling. We propose that this
novel mechanism of Nodal regulation silences Nodal transcription in
the animal domain, and moderates Nodal transcription in regions of
active Nodal signaling.
doi:10.1016/j.ydbio.2008.05.207
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Wnt8 signals through HIPK2 to relieve TCF3-mediated
transcriptional repression
Hiroki Hikasa, Keiji Itoh, Sergei Y. Sokol
Department of Developmental and Regenerative Biology, Mount Sinai
School of Medicine, New York, NY, USA
Wnt signaling pathways play a major role in the control of cell
proliferation, cell polarity and cell fate determination in multiple
developmental processes. A commonly accepted mechanism of Wnt
signaling involves the stabilization of beta-catenin, which forms a
complex with TCF family members leading to target gene activation.
Here we show that Wnt8 signaling leads to phosphorylation of TCF3 in
the ventral marginal zone and relieves TCF3-dependent transcriptional
repression of theVent2 gene,which has a pivotal role in early patterning.
This process requires homeodomain-interacting protein kinase 2
(HIPK2), which associates with and phosphorylates TCF3. Consistent
with these ﬁndings, Xenopus embryos depleted of endogenous HIPK2
reveal enhanced dorso-anterior development and decreased Vent2
expression, whereas TCF3-depleted embryos upregulate Vent2 and
develop microcephaly. Our results demonstrate the existence of
alternativeWnt signalingmechanisms operating in avertebrate embryo.
doi:10.1016/j.ydbio.2008.05.208
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